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ATTRACTIONS.
[ART. 299
fti
After the integration has been effected, the potential F" is expressed as a function of r', 0', <£', and a'. In the terms which contain the small factor Yn' we may put a'=r'. In the first term of the second line where there is no small factor, we use the equation r'=a' (l + srn').
To obtain the component attractions at P it is necessary to differentiate the potential with regard to the coordinates of P. If no substitution has been made for of we must remember that a' is a function of r', 6', <£'. We shall however immediately prove that the partial differential coefficient dV"jda'=zQ, so that the first differential coefficients of V" with respect to r', 0', <£' may be correctly found by treating a' as a constant.
We have by differentiating (6)
We now put a'2/r' = a' (1 - Yn') and in the remaining terms r'= a'. It is then easily seen that the terms independent of Y^ cancel, while the coefficients of both Yn' and dY'jda' are zero. There are some remarks of Poisson on this point in the memoir already referred to.
Another proof. The change of a' into a' + daf transfers an element from one integral of (6) to the other and this is equivalent to moving the stratum bounded by the surfaces a' and a' + daf from one side of the point P to the other. But this change does not alter the potential of that stratum at a point on its surface, (Art. 145), that is dV"lda'=Q. The potential at P is therefore only altered by the direct change of the coordinates of P.
298. Ex. There is some reason to suppose that the strata of the earth are elliptical and that the density decreases from the centre to the surface. Assuming then that r=a (1+ F2) and that p=gam, where m is greater than - 2, prove that the potential at any internal point is
where a is the value of a at the boundary, and r'=a (1 4- F2').
299. Let the potential be given at every point of the surfaces of two concentric spheres, radii a and bf there being no attracting matter between the spheres. Find the potential throughout the intervening space.
The potentials, being given functions of 6, <j> when r = a and r = 6, may be expanded in one way only in a series of surface harmonics, Art. 290. Let these expansions be respectively F=2$n and F' = SSn'> where 8n and 8n' are known functions of 0, $>. The general expression for the potential is
The conditions of the question are satisfied if we take
Thus Yn and Zn are found.    We know by Art. 133 that there is but one value of F which satisfies the given conditions.

